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Relief cylinder structure of a multinip calender 

The invention relates to a relief cylinder structure according to the pre- 
amble of the appended claim 1 for guiding the roll of a multinip calen- 
5 der. The invention also relates to an arm used in a relief cylinder 
structure in accordance with the preamble of the appended claim 6. 

A paper web is calendered by passing it through at least one calender 
nip. It is a known process to use a so-called soft calender in which the 
10 web is passed through a nip formed by a hard-faced metal roll and a 
soft-faced roll. The soft-faced roll is typically formed by coating the roll 
frame with a suitable polymer material. 

The calender may also contain several nips successively in the travel 
1 5 direction of the web. The soft-calender may be composed of two suc- 
cessive pairs of a hard roll and a soft roll. Multinip calenders comprise 
several rolls successively, for example on top of each other, and in 
them the number of rolls is larger than in soft-calenders, typically 6 to 
12. In multinip calenders the web travels through nips formed between 
20 successive rolls. Some of the rolls are soft-faced polymer rolls. 

The polymer coating of the calender rolls is an easily damaging com- 
ponent of the machine. If the use of the roll in production continues in 
spite of the incipient damage, the damage grows, causes defects in the 
25 production quality (marking of paper), production breaks (unplanned 
stoppage resulting from the changing of the damaged roll), and in the 
worst case risks in occupational safety (sudden loosening of the 
damaged coating, pieces of coating flying rapidly in the environment). 

30 To be able to prevent damages in the calender in fault situations, the 
rolls of multiroll calenders must be guided rapidly and accurately away 
from each other in a fault situation. The loading of rolls during use is 
typically adjusted by means of hydraulic relief cylinders, whereby it is 
advantageous to combine quick opening of rolls with the function of the 

35 relief cylinders. 
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Patent publication EP 0 842 324 discloses a relief cylinder structure in 
which the liquid volume of the cylinder can be altered rapidly and accu- 
rately. The basic idea is that the relief cylinder structure comprises an 
actual relief cylinder and a quick-opening cylinder that affect each other 
5 by means of an intermediate structure. In a normal use situation both 
spaces are in a pressurized state and they both have a predetermined 
volume. In a fault situation the working pressure is conveyed away 
from the quick-opening cylinder, wherein the pressure of the relief cyl- 
inder transfers the intermediate structure and reduces the volume of 

10 the quick-opening cylinder. As a result of the depressurization of the 
quick-opening cylinder the total length of the entire cylinder structure is 
shortened. The shortening takes place rapidly, and its length can be 
determined accurately by means of the dimensioning of the quick- 
opening cylinder. In a solution of prior art, the quick-opening cylinder 

15 and the control devices necessary for the same are placed outside the 
cylinder structure, typically on the side of the cylinder structure, said 
solution requiring a considerable amount of space around itself. 

The main purpose of the present invention is to disclose a relief cylin- 
20 der structure that enables the making of a smaller-sized relief cylinder 
structure. 

To attain this purpose, the relief cylinder structure according to the in- 
vention is primarily characterized in what will be presented in the 
25 characterizing part of the appended claim 1 . 

The invention further relates to an arm used in a relief cylinder struc- 
ture, said arm being primarily characterized in what will be presented in 
the characterizing part of the independent claim 6. 

30 

The other dependent claims present some preferred embodiments of 
the invention. 

The basic idea of the invention is to implement a relief cylinder struc- 
35 ture in such a manner that its quick-opening cylinder is placed inside 
the arm of the relief cylinder. By means of the structure according to 
the invention it is in a fault situation possible to rapidly change the 
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shape and size of the arm in relation to the main cylinder of the relief 
cylinder, thus producing a fast movement of the cylinder. 

In the normal operating position, a moving piston located in the quick- 
5 opening cylinder is in such a position that the volume of the quick- 
opening cylinder is at its largest, and the end of the arm extending to- 
wards the main cylinder of the relief cylinder is substantially straight. 
The length of the relief cylinder structure is advantageously adjusted by 
adjusting the pressure of the main cylinder of the relief cylinder. 

10 

In a fault situation, the relief cylinder structure can be shortened rapidly 
when the quick-opening cylinder is emptied, i.e. in practice its control 
valve is opened. Thus, the pressure of the main cylinder pushes the 
piston in the quick-opening cylinder towards the end of the arm, 
15 wherein the volume of the main cylinder tends to grow. The external 
pressing force, however, remains substantially the same and effects 
the compression of the structure. 

The compression of the structure substantially corresponds to the 
20 change in the volume of the quick-opening cylinder, i.e. by means of a 
small volume a small movement is attained and by means of a large 
volume a broad movement is attained. Because the quick-opening 
movement is proportional to the volume of the quick-opening cylinder, it 
is possible to accurately determine the breadth of the quick-opening 
25 movement, and thus to attain a fast and accurate opening movement in 
case of a fault situation. 

By placing the quick-opening cylinder inside the arm of the relief cylin- 
der in accordance with the invention, it is possible to attain such a relief 
30 cylinder structure that external devices relating to the quick-opening 
process are not required in the middle of the same. By means of the 
relief cylinder structure according to the invention it is possible to use 
such solutions in a multinip calender that have not been possible in re- 
lief cylinder structures of prior art. 

35 

Furthermore, the structure of a relief cylinder enabling the quick- 
opening according to the invention requires a smaller number of parts, 
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and at the same time it can be implemented more easily than solutions 
of prior art. 

In the following, the invention will be described in more detail with ref- 
5 erence to the appended principle drawings, in which 

Fig. 1 shows a relief cylinder according to the invention when the 
cylinder is in the working position, 

10 Fig. 2 shows the cylinder according to Fig. 1 in the quick-opening 
position, and 

Fig. 3 shows an embodiment of the invention in the quick-opening 
position. 

15 

Fig. 1 shows an embodiment of the relief cylinder structure 1 according 
to the invention that comprises a cylinder frame 2 and a piston-like arm 
3 arranged to move therein. Inside the frame 2, in the area defined by 
the arm, an area is formed, for which the term main cylinder 4 will be 

20 used hereinbelow. To the main cylinder 4 is connected a hydraulic 
coupling 5 placed in the frame 2, the term main coupling 5 being used 
hereinbelow for said coupling. The other end of the main coupling 5 is 
advantageously placed close to the end of the frame 2, from which it 
can be easily connected to the hydraulic system. The gap between the 

25 frame 2 and the arm 3 is advantageously sealed in a known manner. 

According to the invention, a quick-opening cylinder 6 is arranged in- 
side the arm 3, and an auxiliary piston 7 is arranged to move therein. 
To the main cylinder 6 is connected a hydraulic coupling 8, the term 

30 auxiliary coupling 8 being used for said coupling hereinbelow. The 
auxiliary coupling 8 is advantageously placed in such a manner that its 
other end is positioned close to the end of the arm 3. Thus, the 
auxiliary coupling 8 can be connected to the hydraulic system in such a 
manner that the joints are well protected against external damaging 

35 factors. 
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In the following, the function of a relief cylinder structure 1 according to 
the example will be described in a normal operating position according 
to Fig. 1 and in the quick-opening situation of Fig. 2. 

5 In the operating position the relief cylinder structure 1 is typically at its 
longest, wherein the nips between the superimposed rolls of the calen- 
der become as low as possible. In the relief cylinder structure ac- 
cording to the invention, pressure is supplied from the hydraulic system 
both to the main coupling 5 and to the auxiliary coupling 8. Thus, the 
10 volume of the main cylinder 4 is increased when the arm 3 moves in 
relation to the frame 2 under the influence of the pressure produced via 
the main coupling 5, restricted by the counterforce produced by the roll. 

Through the auxiliary coupling 8, pressure is conveyed to the quick- 
15 opening cylinder 6, and as a result of this a pressure effect is also ex- 
erted on the auxiliary piston 7. In the normal operating position at least 
the same, advantageously a slightly higher pressure is exerted on the 
quick-opening cylinder 6 than in the main cylinder 4. Thus, the auxiliary 
piston 7 is positioned in the manner shown in Fig. 1, wherein the 
20 volume of the quick-opening cylinder 6 is at its largest. After the pres- 
sure produced in the quick-opening cylinder 6, it is advantageous to 
close the hydraulic system leading to the auxiliary coupling 8 in such a 
manner that said pressure remains in the quick-opening cylinder. After 
the closing of the above-described pressure system it is advantageous 
25 to remove the pressure from said hydraulic system supplying the 
auxiliary coupling 8. 

The adjustment measures relating to the size of the gap of the nip 
during use are advantageously implemented by adjusting the volume of 
30 the main cylinder 4 and thus the total length of the relief cylinder struc- 
ture 1 . 

In a fault situation, when it is necessary to transfer the rolls in a con- 
trolled manner and rapidly further away from each other, it is typically 
35 not possible to adjust the volume of the main cylinder 4 via the main 
coupling 5 because of the substantially too long a period of time re- 
quired by the same. In the solution according to the invention, the 
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auxiliary coupling 8 is arranged open in a fault situation, wherein the 
pressure produced in the quick-opening cylinder 6 is discharged to the 
hydraulic system via the auxiliary coupling, said hydraulic system being 
arranged in a substantially non-pressurized state in the manner de- 
5 scribed hereinabove. As a result of opening the auxiliary coupling, the 
pressure of the quick-opening cylinder 6 is reduced below the pressure 
of the main cylinder 4, wherein the auxiliary piston 7 moves towards 
the end of the arm 3, to a position according to Fig. 2. Because the 
volume of the main cylinder 4 grows in accordance with the cylindrical 

10 space formed inside the arm 3, the volume restricted by the frame 2 of 
the relief cylinder 1 is reduced with an equal volume. Thus, the arm 3 
moves such a distance inside the frame 2 that the volume of the main 
cylinder 4 remains substantially the same as in the operating situation, 
because the force of the roll producing the pressure effect also remains 

15 substantially the same in an operating and fault situation. As a result of 
the mutual movement of the arm 3 and the frame 2, the length of the 
relief cylinder 1 is reduced, wherein the roll correspondingly moves into 
an open position 

20 Because the opening movement of the relief cylinder attained in the 
quick opening is proportional to the volume of the quick-opening cylin- 
der 6, it is possible to change the length of the opening movement by 
changing the volume of the quick-opening cylinder. In a preferred em- 
bodiment according to Fig. 3, the length of the auxiliary piston 7 is in- 

25 creased when compared to the embodiment of Fig. 2. Thus, the 
volume of the quick-opening cylinder 6 is reduced and the quick- 
opening movement (i.e. the movement of the frame 2 and the arm 3 
with respect to each other) is reduced. 

30 It is advantageous to implement the adjustment of the volume of the 
quick-opening cylinder 6 in the manner shown in Figs 2 and 3 by 
changing the length of the auxiliary piston 7, because the frame 2 of 
the relief cylinder 1 and the arm 3 are thus similar, irrespective of the 
volume of the quick-opening cylinder. This is especially advantageous 

35 when several different rolls are guided in a multinip calender according 
to the invention, because it is possible to determine individual quick- 
opening dimensions for the rolls on the basis of the dimensions of the 
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auxiliary pistons 7, and still similar frame parts 2 and arm parts 3 of the 
relief cylinder are used in each roll, wherein maintenance can be ar- 
ranged very economically. 

5 It is, of course, obvious that the invention is not limited solely to the 
embodiment presented in the example above, but in the quick-opening 
process it is for example possible to guide the pressurized medium 
from the quick-opening cylinder 6 also to another location than to the 
hydraulic system in a manner deviating from the example. In the relief 
10 cylinder structure 1 according to the invention it is also possible to use 
any suitable pressurized medium, such as gas or liquid. 



